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DETAILED ACTION 

A request for continued examination under 37 CFR 1 .1 14, including tlie fee set fortli in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has 
been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicant's submission filed on 6/1/09 has been entered. 

Claims 1-5, 7-11, 13-19, 22-25, 27-34, 36-44, 47-50, 59-77, 73 are pending. Claims 6, 
12, 20-21, 26, 35, 45-46, 51-58, 72 and 74 are canceled. Claims 59-70 are withdrawn. Claims 
1-5, 7-11, 13-19, 22-25, 27-34, 36-44, 47-50, 71 and 73 are under consideration. 

Applicant's election of the growth factor is maintained in view of the species election filed 
on 7/24/06. 

DECLARATION UNDER 37 C.F.R. & 1.132 

The declaration under 37 C.F.R. & 1 .132 of Robert Langer has been considered. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for a 
patent. 

Claims 1-5, 7-11, 13-19, 22 rejection under 35 U.S.C. 102(a) as being anticipated by 
Levenberg et al, (PNAS, 99(7): 4391-4396, 2002) is withdrawn. In view of the declaration bv 
Robert Langer the Levenberq et al cited reference is not anticipatorv material. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 7-11, 13-19, 22-25, 27-34, 36-44, 47-50, rejection under 35 U.S.C. 103(a) as 

being unpatentable over Levenberg in view of Benvenisty is withdrawn. 



Claims 1-5, 7-11, 13-19, 22-25, 27-34, 36-44, 47-50, 71 and 73 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Wobus et al, (J IVIol Cell Cardiol, 29: 1525-1539, 
1997); in view of Itskovitz-Eldor et al (Molecular Medicine, 6(2): 88-95, 2000); matrix Badylak 
(US 2003/0216812); Mooney etal, (Biomaterials, 17: 115-124, 1996); Schuldiner et al [PNAS, 
97(21): 1107-11312, 2000 (IDS)]. 

Wobus et al, discloses the growth factor retinoic acid accelerates mouse embryonic 
stem cell-derived cardiac differentiation and enhances development of ventricular 
cardiomyocytes (title). Wobus teaches that treatment of embryonic stem cells (ES) cell-derived 
embryoid bodies with retinoic acid accelerated the differentiation of ES cells into 
cardiomyocytes, enhanced at the level of a-cardiac MHO and MLC-2v mRNA at an early 
developmental stage and resulted in an increased number of b-galactosidae-positive ventricular 
cardiomyocytes (pi 526, 2nd column, 3rd paragraph) (claimsl, 2, 13). Wobus teaches the 
embryonic cells co-cultivated on the adhesion promoter gelatin (0,1%) (p 1526, 2"'^ column, last 
paragraph) (Claim 13). Wobus teaches the embryoid bodies contained beating cardiomyocytes 
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(p 1527, 1^' column last paragraph). Wobus differs from the present invention for not teaching 
human ES cells. 

However, at the time of the instant invention Itskovitz-Eldor et al (Molecular Medicine, 
6(2): 88-95, 2000) teaches human embryonic stem cells differentiate into cystic embryoid bodies 
(EBs) in a similar manner and time scale to those reported for mouse ES cells, where cardiac 
muscle differentiation depicted in pulsing EBs (p 93, 1st column, and figure 4). Itskovitz-Eldor 
suggests the in vitro differentiation of human ES cells into specific lineages can serve as a 
source of mature cells, which may be used in cell transplantation and offer an opportunity to 
study in vitro processes involved inhuman early embryogenesis (p 93, 2nd column last 
paragraph). Regarding the limitation of forming 3-D matrix Badylak (US 2003/0216812) 
teaches a tissue graft construct that comprises a matrix on which cardiac muscle cells, multi- 
potential progenitor cells (Abstract, p.2, paragraphs 0014) for use in repairing a diseased or 
damaged tissue (p.1 , col .2). Bodylak further teaches that endothelial cells used in the construct 
can be derived from any type of endothelial cells including arterial, venous or derived from 
progenitor cells or stem cells (p.2, col .2 paragraph 0018). Badylak discloses various matrices 
that can be used to make said construct including APPLIGRAFR (Novartis) that is composed of 
a synthetic polylactic acid-containing composition (paragraph 0017, lines 13-15). Badylak clearly 
teaches in a embodiment (paragraph 0023) that the tissue graft construct shows surprisingly 
enhanced vascularization in vitro" and further in another embodiment (example see paragraph 
0025 and 0037) teaches seeded endothelial cells are cultured in vitro for sufficient time to 
induce the formation of vessels or vessel like structures before implantation of the construct into 
the affected region. Badylak however, does not teach a 3-D cell support polymer matrix 
however, Mooney et al, (Biomaterials, 17: 1 15-124, 1996) teaches a 3D-polymer matrix made 
of poly(L-lactic acid) and poly(lactic acid-co-glycolic acid) (PLLA/PLGA) (entire article; abstract; 
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p.1 15, col. 2 bridging p.118) articlep.2, col .2, paragraph 0016; p.4, col.1) polymer scaffolds 
into which endothelial cells that are vasculogenic and smooth muscle cells were incorporated 
(p.1 19, col .2) and in vitro condition to form tubes and with smooth muscle cell, the organization 
was similar to that is observed in blood vessels lp.1 19, col .2). Money teaches Polyglycolic acid 
(PGA) fibre meshes are attractive candidates to transplant cells, but they are incapable of 
resisting significant compressional forces (abstract). To stabilize PGA meshes, atomized 
solutions of poly(L-lactic acid) (PLLA) and a 5060 copolymer of poly(o,L-lactic-co-glycolic acid) 
(PLGA) dissolved in chloroform were sprayed over meshes formed into hollow tubes (abstract). 
The PLLA and PLGA coated the 

PGA fibres and physically bonded adjacent fibres. The pattern and extent of bonding was 
controlled by the concentration of polymer in the atomized solution and the total mass of 
polymer sprayed on the device. The compression resistance of devices increased with the 
extent of bonding, and PLLA bonded tubes resisted larger compressive forces than PLGA 
bonded tubes. Tubes bonded with PLLA degraded more slowly than devices bonded with 
PLGA. Implantation of PLLA bonded tubes into rats revealed that the devices maintained their 
structure during fibrovascular tissue ingrowth, resulting in the formation of a tubular structure 
with a central lumen. The potential of these devices to engineer specific tissues was exhibited 
by the finding that smooth muscle cells and endothelial cells seeded onto devices In vitro 
formed a tubular tissue with appropriate cell distribution (abstract). Regarding adding more 
biomolecules Schuldiner et al (PNAS, 97(21): 1 107-1 1312, 2000) teaches that retinoic acid, 
EGF, BMP4 and basic FGF direct differentiation of human Es cells into cardiac cells (abstract). 
Schuldiner et al suggest those growth factors can be applied to determine whether the growth 
factors would affect human ES cell receptors (p 11310, 2nd column). 
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Thus it would have been obvious for one of ordinary sl<ill in the art to replace the mouse 
ES cells of Wobus with human ES cells of Itskovitz-Eldor in the Bodylak's complex 3D-matrix 
comprising a polymer designed for culturing smooth muscle cells along with vascularizing 
endothelial cells in a 3D-matrix consisting essentially of polymers PLLA/PLGA to seed 
endothelial cells and smooth muscle cells in vitro to generate a vascularized muscle construct 
as taught by Mooney with a reasonable expectation of success. One of ordinary skill in the art 
would have been motivated to make a switch from mouse to human ES and use a matrix 
essentially made of polymers PLLA and PLGA in order to optimize the potential to engineer 
specific tissues since it was exhibited by the finding that smooth muscle cells and endothelial 
cells seeded onto devices in vitro formed a tubular tissue with appropriate cell distribution as 
taught by Badylak/Mooney and furthermore to determine whether the growth factors would 
affect human ES cell receptors as taught by Schuldiner. Other limitations of the claims that 
recite varying percentage of the cross-sectional area of the matrix is not reduced by contractile 
force exerted by the ES cells are implicit characteristics of the ES cells and one of ordinary skill 
in the art could have used the construct and the method of making the construct taught by the 
combined references to optimize the population of human embryonic cells comprising the matrix 
by adjusting growth factors and matrix components. One who would practice the invention 
would have had reasonable expectation of success because Itskovitz-Eldor embraced the 
potential of culturing hES cells in a similar fashion to mouse ES cells while Badylak/Mooney 
provided guidance with respect to 3-D vascular network like structure on matrix. Thus, it would 
have been routine modification for one of ordinary skill in art to select human embryonic for the 
construct for transplantation therapy. Applicants should note that the KSR case forecloses the 
argument that a specific teaching, suggestion, or motivation is required to support a finding of 
obviousness. KSR International Co. v. Teleflex Inc., 550 U.S.-, 82USPQ2d 1385 (2007). 
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Therefore, the claimed invention would have been prima facie obvious to one of ordinary skill in 
the art at the time of the invention. 

Thus, the claimed invention as a whole is clearly prima facie obvious in the absence of 
evidence to the contrary. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

The term "substantially free" in claim 72 is a relative term which renders the claim 
indefinite is withdrawn in view of the amendment. 

The term "substantially free" in claim 74 is a relative term which renders the claim 
indefinite is withdrawn in view of the amendment. 

Conciusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Magdalene K. Sgagias whose telephone number is (571) 272-3305. The 
examiner can normally be reached on Monday through Friday from 9:00 am to 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras, Jr., can be reached on (571 ) 272-451 7. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9306. 



Application/Control Number: 1 0/731 ,672 Page 8 

Art Unit: 1632 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see hfe:/7pair-direG^^^^ Should you have questions on access to private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 

Magdalene K. Sgagias, Ph.D. 
Art Unit 1632 



/Anne-Marie Falk/ 
Aime-Marie Falk, Ph.D. 
Primary Examiner, Art Unit 1632 



